Background: Irrational usage of antibiotics increases the risk for the antimicrobial resistance, leads to increase morbidity, mortality, and economic burden for health care. India is a lower-middle income developing country in south Asia that has high potential for overuse and misuse of antibiotics and has less public awareness of antimicrobial resistance. The World Health Organization (WHO) developed the prescribing indicators to measure the rational usage of drugs in primary care and to assess the prescribing pattern of antibiotics. Aim: The aim of the study was to assess the prescribing pattern of antibiotics in pediatric patients of Anantapur district, Andhra Pradesh, India. Subjects and Methods: A cross-sectional and prospective study was carried out in private pediatric specialty hospitals in urban areas of Anantapur district. Sample size was calculated using single population proportion formula. A total number of 845 pediatric in-patients were included for the study. Patients' demographic characters, diagnosis, and drugs prescribed were recorded in a prestructured and validated data collection form. Results: An average of 3.53 drugs prescribed per patient encounter, which was higher than WHO prescribed indicator standard value 2. The present study reveals that the percentage of encounters with antibiotics was 50.05% (423), which was higher than WHO standard (20.0-26.8%). Among 423 antibiotic prescriptions, 23.43% (198) prescribed with generic names and 91.48% antibiotics were prescribed from essential drug formulary list. Conclusion: Prescription patterns and usage of antibiotics in this study was inappropriate in comparing our results with WHO prescribing indicators. Effective interventions are required to reduce inappropriate antibiotic prescriptions.
Introduction
Irrational usage of antibiotics increases the risk for the antimicrobial resistance, leads to increase morbidity, mortality and economic burden on health-care services. [1] [2] [3] India is a lower-middle income developing country in south Asia which have high potential for overuse and misuse of antibiotics and have less public awareness of antimicrobial resistance. [4, 5] The World Health Organization (WHO) developed the prescribing indicators to measure the rational usage of drugs in primary care and to assess the prescribing pattern of antibiotics. [6] The aim of the study was to assess the prescribing pattern of antibiotics in pediatric patients of Anantapur district, Andhra Pradesh (AP), India.
Subjects and Methods
The study protocol was submitted to the Raghavendra Institute of Pharmaceutical Education and Research Institutional Review Board (IRB). The study was initiated after ethical clearance from IRB with the approval number: RIPER/IRB/2017/016. The required sample size was calculated by Epi-info 7 for Dos version 3.5.1 software (Centers for Disease Control and Prevention, Clifton Road, Atlanta, USA) using single population proportion formula with assumption of confidence interval 95%, margin of error 5%, 50% prevalence of antibiotics use, design effect 2%, and nonresponse rate 10%. Considering with the above assumption, the sample size became 768. Finally, 10% of the determined sample was added to compensate the nonresponse rate and the sample size was found to be 845. Pediatric patients of both gender <12 years of age were included in the study. Critically, ill patients and outpatients were excluded from the study. The data were collected through direct interview with patient parent or guardian. A structured and validated data collection form was used for data collection with the help of medical records, prescription charts, and laboratory records. A cross-sectional and prospective study was carried out in private pediatric specialty hospitals in urban areas of Anantapur district, AP, India. The study was carried out in six hospitals including Rural Development Trust Hospital, Bathalapalli. The study was conducted for 3 months during January to March 2017. Patients' demographic characters (age, gender), diagnosis, and antibiotics prescribed were recorded. Class of antibiotic, dose, route of drug administration, frequency and duration of treatment were recorded in data collection form. Based on this collected data, average number of drugs prescribed per patient encounter, percentage of encounters with an antibiotic prescribed, percentage of antibiotics prescribed by generic name, and percentage of antibiotics prescribed from essential drugs list or formulary. The collected data was checked for the completeness. Descriptive statistics mean, median, standard deviation (SD) was calculated using Graph Pad Prism 3.0 software (San Diego, California, USA).
Results and Discussion
A total of 845 pediatric patients were reviewed during the study. All the information was collected using data collection form to assess the patient demographic characters, diagnosis, and drugs prescribed. Among 845 pediatric patients [ Table 1 ], the highest number of patients were in age group of <1 year (29.1%) and lowest group were in 10-12 years' age group (12.7%). The mean age of pediatric patients was 4.148 years (SD = 3.674 years). The median patient age was 3. This study designates that the age group less the 1 year were more susceptible for the infectious diseases. These results were supported with previous study by Thapaliya et al. 2015 who indicated that the age group less the 1 year received antibiotics more frequently than older children. [7] Among 845 sample size, 53.7% (453) were male, similar observations were seen in Khaled et al. 2014 . [8] The most prevalent diseases [ Table 2 ] were respiratory infections (21.8%) followed by gastrointestinal infections (20.3%) and cephalosporins [ Table 3 ] were the most frequently prescribed antibiotics (46.33%), similar results were found in the previous studies by Thapaliya et al. 2015 and Patra et al. 2011 . [7, 9] WHO prescribing indicators: average of 3.53 drugs was prescribed per patient encounter as mentioned in Table 4 . The WHO standard value for average number of drugs prescribed per patient encounter is 2.
[10] Value higher than the standard is suggestive of polypharmacy which may increase the Adverse drug reaction (ADR), nonadherence, and antibiotic microbial resistance. While our observed study value is higher than the WHO index, it is similar to the values in previously published by Siva Prasad et al. 2015 . [11, 12] The present study reveals that the percentage of encounters with antibiotics was 50.05% (423), which was higher than WHO standard (20.0-26.8%). Previous studies reveal that Antibiotic usage in Sudan (81.3%), Nigeria (71.1%) was very high when compare with our study results. [13, 14] In higher income countries like Saudi Arabia, the value was 18.5% which was less than WHO standard value. [15] [13, 14] Among 423 sample size, 91.48% antibiotics were prescribed from essential drug formulary list. The formulary list helps for rational prescribing of antibiotics by cheering selection of cost-effective and appropriate to local drug resistance. The study shows high level of adherence, but better results still can be achieved like in UAE 100%. [16] 
Conclusion
Prescription patterns and usage of antibiotics in this study were inappropriate in comparing our results with WHO prescribing indicators. Effective interventions required to reduce inappropriate antibiotic prescriptions.
